Inland wetlands are numerous in Spain and have been classified in a broad range of categories. At present, the most relevant classification is that applied by River Basin Authorities for the identification of water bodies, according to the EU Water Framework Directive. This typology recognises up to 27 different types of inland lake in Spain. The aims of this paper are to review current knowledge about the evaluation of the ecosystem services provided by inland wetlands, and to present a discussion about two cases that have been subject to economic evaluation. The results obtained highlight the fact that little work has been done in Spain on this topic, thus opening up new lines of research. In particular, a significant amount of work is required to identify and characterize specific ecosystem services provided by wetlands in Mediterranean conditions, which in turn will do a great deal to highlight the importance of their conservation.
INTRODUCTION
The purpose of this paper is to review current knowledge about the evaluation of wetland ecosystem services in Spain, excluding coastal areas. To achieve this, we discuss the classification and description of specific services; describe the status of wetlands in Spain according to the available technical information, and present the typology of lakes established by the Hydrologic Planning Instruction, HPI (Ordinance ARM/2656/2008, of 10 September), the official guideline for the development of river basin management under the EU Water Framework Directive (WFD) (EC 2000) .
In Spain, literature on wetland ecosystem services is scarce, although there are some relevant literature reviews (e.g. Junta de Andalucía 2002). However, it is well known that wetlands provide multiple services that are an asset for society. These services should be identified and measured, so that wetlands are managed and preserved in accordance with the functional conditions that are specific to them (something that many authors describe as their ecological integrity).
Although the WFD does not define the concept of wetland, it refers to the protection of "terrestrial ecosystems and wetlands directly depending on aquatic ecosystems" (Art.1). In parallel, the Habitats Directive (HD) (Directive 92/43/EEC) seeks to identify and define the ecological requirements of the habitats of Community interest that are in these ecosystems. Both directives closely overlap in the management of the environment in general and wetlands in particular. The need to make an inventory of wetlands for the purposes of both Directives is generating many problems, and the Spanish National Wetlands Inventory is not yet complete.
Why is it important to identify the services that Spanish wetlands provide? There are two main reasons for developing this approach: on the one hand, Spain has the largest diversity of wetland ecosystems in Europe, making it possible to derive a wide range of goods and services that traditionally have not been taken into account (MMA 2000) . On the other hand, some of the ecological functions of wetlands, and some of the biotic and abiotic components of wetland ecosystems, produce goods that may have no economic value, but give benefits that are essential to society (Junta de Andalucía 2002) .
BASIC CONCEPTS
Here, the basic concepts that are central to the study are described, and the objectives set out. For the purpose of this paper, Spanish inland wetlands refer to those epi-continental, aquatic, lentic or still pools of water, retained, or not constituting coastal ecosystems (Camacho et al. 2009 ). This includes lakes, ponds, wetlands and other water bodies with a variable surface to volume ratio.
The Spanish HPI uses a very broad concept for lake that covers both traditional lakes (large and deep) and wetlands of different types. This includes: retained-water, aquatic ecosystems with a surface area greater than 0.08 km 2 and a maximum depth greater than 3 m; those with an area exceeding 0.5 km 2 regardless of depth; and those that do not meet the above criteria but have special ecological significance for the Administration, considering wetlands of international importance included in the Ramsar List (of the 68 wetlands in the Spanish Ramsar List as of February 2011, 60% are inland wetlands).
Functions, goods and services of wetlands
For this study, we use the definitions included in the Spanish Strategic Plan for Wetlands (MMA 2000) and in the Andalusian Wetland Plan (Junta de Andalucía 2002). According to these sources, processes and interactions generate a series of wetland values and benefits that are basically of three types: functionality, products and attributes. The term wetland function defines the benefits that wetlands provide, either directly or indirectly, through the interactions of biotic and abiotic components (groundwater recharge, nutrient retention, flood protection, etc.).
According to different authors (Junta de Andalucía 2002), the concept of good may or may not be equivalent to service. Good and service concepts may be different if one takes into account that "some of the ecological functions of wetlands generate services (waste assimilation, soil fertility, water purification, flood control, erosion control, aesthetic and emotional pleasure), while some elements of their structure are involved in biotic and abiotic production of goods (species of commercial interest, hunting, fishing, livestock, agricultural supplies water, minerals, etc.) ." Ecosystem services are defined by some authors (Bolund and Hunhammar 1999 , MMA 2000 , Junta de Andalucía 2002 , Millennium Ecosystem Assessment, 2005 , Brauman et al. 2007 , Barbier, 2009 , as the benefits that people obtain from ecosystems. Other authors (e.g. Gordon et al. 2010 ) define them as the social benefits of ecological processes. Both definitions include provisioning services, such as food and water; regulating services, such as regulation of floods, droughts, land degradation and disease; support services, such as soil formation and nutrient cycling; cultural services; and recreational, spiritual, religious and other nonmaterial benefits.
It is important to mention two additional and related concepts to the three explained above. These are attributes and products, which are confusing and, in some cases, ambiguous terms. The term attributes refers to those components of a wetland that have value in themselves, or give rise to other uses (e.g. biodiversity, cultural heritage). The term products refers to those components directly exploitable by Table 1 Classification of values for wetlands (Barbier et al. 1997 humans, and from which they can derive an economic benefit (e.g. fisheries, game species).
In the economic context, it is also important to pay attention to another differentiation between the value of wetlands and their economic valuation, as they are not equivalent. The term value includes, to a certain extent, the concepts of products and goods. For example, some authors, such as Barbier et al. (1997) , have provided a classification of wetland values (see Table 1 ). The wetland assessment procedures available in the literature are varied (Barbier et al. 1997 , Emerton and Bos 2004 , De Groot et al. 2007 ).
There are several goods that can be generated by any functional type of wetland, not only in Spain but worldwide. This is the case, for example, of the reserves of genetic information. Moreover, they act as carbon sinks or can have some intangible values related to religious issues (MEA 2005) , as occurs with El Rocío in the Doñana National Park wetland in Spain. In some cases, certain functions do not warrant obtaining particular goods and services. This is the case of goods (e.g. medicinal plants) which are attributes of particular sites. A service of this kind is the aesthetic and emotional pleasure that certain wetlands provide (Junta de Andalucía 2002).
Economic valuation of wetlands
Economic valuation of wetlands usually does not take into account many of these values. In fact, valuations are usually restricted to the quantification of a specific value or service, generally one or several products generated by the wetland. This occurs in two case studies discussed in the final section of this paper: in one of them a number of wetland products are evaluated (e.g. hunting, fishing, timber, recreation), while in the other just recreational use is assessed (this is the case of a National Park, whose legal condition as a protected ecosystem limits use and exploitation possibilities).
It is very interesting to produce economic valuation studies of the benefits provided by wetlands, because most planning decisions are based on economic criteria. The techniques of economic evaluation of wetlands are diverse.
De Groot et al. (2007) provide guidelines for conducting economic assessments of wetland services. According to these authors, the evaluation process includes the following steps: (1) inventory of functions, (2) identification of services, and (3) assessment of services.
STATE OF THE ART OF WETLANDS IN SPAIN
In Spain, there is scarce information about some of the most important and internationally known wetlands (e.g. Doñana, Ebro Delta, Daimiel). Information on the remaining wetlands is virtually nonexistent.
According to the information available (DGOH 1991 (DGOH , 1995 , some authors suggest the existence of between 1200 and 1600 wetlands in Spain (Montes 1995 , Bernués 2009 ). However, depending on the types and minimum sizes considered, as well as the delineation methods used, total numbers can be much higher, ranging between 2500 and 3600 (DGB 2006) . In any case, figures for total estimates should be considered with caution.
According to this information, 92.50% of Spanish wetlands are inland wetlands ( Fig. 1) and 7.50% are coastal (MMA 2000) . In contrast, in terms of area, inland wetlands cover 13.60% of the total wetland surface, as many of the coastal wetlands have a large area. Specifically, only six coastal wetlands occupy 86% of the total wetland surface in Spain (MMA 2000) . In summary, the Spanish wetlands are characterized by an abundance of inland water bodies of small size, accompanied by a small number of large coastal wetlands. According to MMA (2000) , 55% of Spanish inland wetlands are considered to have an acceptable conservation status, while 36% are altered and 9% are considered significantly degraded.
Some authors (e.g. Casado and Montes 1995) indicate that at least 60% of the original wetland surface has been lost in the last 200 years, with wetland loss concentrated in the last 50 years (MMA 2000) . The drainage of wetlands for agriculture is clearly the main cause (Bernués 2009 ). The total loss of different types of wetlands is shown in Table 2 (MMA  2000) .
IMPLEMENTATION OF THE WFD FOR LAKES AND WETLANDS IN SPAIN
The implementation of the WFD in Spain has been a long and complex process. The HPI distinguishes between 27 different types of inland lake (see Table 3 ): nine medium and high mountain lake types, six that are linked to karst processes, and 12 types of lake and wetland in sedimentary basins.
In Spain, Water Authorities are responsible for identifying specific wetlands that may correspond to each type, a process that is not yet completed. At present, only three of the 17 Autonomous Regions in Spain have included their wetlands in this inventory that, so far, contains only 189 sites. However, this work is well advanced for new inclusions (Ministry of Environment of Spain, personal communication, February 2011). 
FUNCTIONS, GOODS AND SERVICES PROVIDED BY VARIOUS TYPES OF INLAND WETLAND IN SPAIN
We have described the various types of inland wetland that exist in Spain. That diversity means there is a multiplicity of functions, which give rise to a multiplicity of goods and services. Although most Spanish wetlands are of small size, it would be appropriate to consider them as the kidneys of the landscape (Mitsch and Gosslink 1993) with regard to their role in the regulation of key ecological processes operating either regionally or globally. They also have important physical features (hydrological, chemical, biological and ecological), as well as considerable socio-economic tangible and intangible values (Montes 1995) . A list of the functions, goods and services that can be potentially provided by Andalusian wetlands is discussed in the Andalusian wetland plan (Junta de Andalucía 2002). According to the authors of the plan, this inventory could be largely extrapolated to the entire Spanish territory, as the wetland types present in Andalusia are representative of those in the rest of the country. Table 4 identifies the primary functions performed by the four large groups of wetlands recognized in Spain by the HPI (high and medium mountains, karst and interior basin sedimentation), as well as the goods and services that they potentially provide. It is worth noting that such functions, goods and services may be different depending on their type and scale, both spatial (local, regional or national) and temporal (analysing the benefits they provide in the short or long term). This paper uses a national level and short-term approach.
ECONOMIC VALUATION OF SPANISH WETLANDS

General framework
Economic valuation of wetland ecosystems is not widespread in Spain. In fact, this work was only started in the late 1990s, and has only been applied to five cases (Table 5) , three of which correspond to coastal wetlands (Albufera of Valencia, Doñana National Park and Delta del Ebro), and two to inland wetlands (wetlands of Navarra and National Park of Las Tablas de Daimiel); the latter two are addressed herein.
Wetlands of Navarre
A wide typology of wetlands is scattered throughout the Autonomous Region of Navarre. Almost all wetlands in Navarre have been affected by a high degree of human intervention: in many cases agriculture and livestock activities have led to a change in their boundaries through, for example, the construction of dams, the planting of crops in their margins, hunting and fishing activities. Today, tourism and recreational activities should be added as additional pressures on these ecosystems.
The Navarre Wetland Inventory, established by Provincial Decree 4/1997 of 13 January, includes 23 sites. According to Elorrieta and Castellano (2003) , these 23 wetlands can be grouped as follows:
Natural areas of Atlantic rhythm associated with limestones These are located in the massive limestone Urbasa-Andia, Sierra de Lóquiz and Aralar. They appear on karstic limestone substrates, but with capacity to hold water due to the appearance of clay sediments. They are usually small and have little habitat diversity. These wetlands correspond to types 10 or 13 of Table 3 , depending on their hydro-period, i.e. the duration and frequency of flooding.
Natural areas of endorheic Mediterranean pace and steppe origin These wetlands are located in the Ribera de Navarra in usually flat, open areas surrounded by crops. They are formed by the accumulation of surface water in depressions or groundwater discharge. They have a marked seasonal character, and large inputs of salt due to washing of the soil around them. Sometimes these surfaces desiccate during summer, and these salts precipitate on the surface. One example to be highlighted is the Pitillas Lake (216 ha). These wetlands correspond to types 22 or 23 of Table 3 .
Artificial wetlands (reservoirs)
The most important of these is Las Cañas (100 ha). Artificial wetlands are not included in the 27 inland lake types considered by the HPI.
Artificial wetlands (ponds) These are widely distributed in the southern half of Navarre and are mainly used for irrigation and watering livestock. Generally, they are small in size, host migratory bird populations, and provide watering to wildlife during extreme drought events. The most important example is the Agua Salada pond (17 ha). This wetland would belong to Type 19 of Table 3 .
An economic valuation of Navarre wetlands has been conducted by Elorrieta and Castellano (2003) . We refer to a valuation of the direct-use goods, and non-use or environmental goods and services, as commented by Barbier (2007) . The methodology used by Elorrieta and Castellano for the economic assessment, is related to a set of validated methods that refer to the market value of the productive elements of wetlands (wood, hunting, grazing, fishing); the rate of occupancy in the case of wind; the travel cost method to estimate the recreational value; the cost of replanting to assess the absorption of CO 2 ; and contingent valuation methods to determine the non-use and landscape value.
Instead of estimating the market value of wetlands, Elorrieta and Castellano (2003) considered the value that society gives them as generators of private goods, that is, those goods that are considered to be subject to consumption rivalry, must be competed for because of their limited access and, in fact, society considers that they must be under the right to private property. Thus, for example, they valued hunting and fishing, considered as a private property good, and timber, grass and wind. The carbon was calculated through the vegetation as a fixer of atmospheric carbon. The use of recreational areas was estimated through the travel cost method. To calculate the value of the landscape, Elorrieta and Castellano (2003) estimated the per capita willingness to pay of the population of Navarra for the recreational structure that is actually used (C80 per person over 14 years old, per year). A similar calculation was performed, supposing that all Navarrans would behave like those that do not often enjoy the outdoors (C67.58 per person per year). The difference (C12.42 per person per year) is the willingness to pay for the use of the landscape of Navarre.
In order to estimate the value of non-use, or the environmental value, Elorrieta and Castellano (2003) conducted a contingent valuation study. Residents in Navarre were asked about their willingness to pay for three issues: (a) to maintain biodiversity; (b) to increase forest area; and (c) to maintain the current road network in the state. To do this, a survey of 1122 people was conducted, using a selected sample proportional to the structure of population in the Autonomous Region of Navarre. The overall results obtained for each of the aspects evaluated, are shown in Table 6 . Elorrieta and Castellano (2003) claim that this only represents a minimum, since all the figures are an underestimation of the actual value, taking into account that, among the ecosystem services, only the value of CO 2 fixation by wood has been considered, whereas many other important services, such as retention of nutrients or sediments, have been obviated. La-Roca (2003) criticised the limitations of such work. Nevertheless, the wetlands in Navarre are, after Table 6 Annual income of each type of assets (Elorrieta and Castellano 2003) .
Type of good
Annual income (C) river groves (not included in the economic appraisal), the ecosystems with the highest total economic value.
Tablas de Daimiel National Park
The Tablas de Daimiel National Park is located in the region of La Mancha in the centre of the Iberian Peninsula, and it can be included in Type 25: inland in sedimentary basin, floodplain type, with high or very high mineralization. Originally, it was one of the most important wetlands in Spain, despite its small size (1928 ha) , as demonstrated, among other protection data, by its declaration as a National Park in 1973, its inclusion in the Ramsar List of wetlands of international importance (in 1982), its designation as a Special Protection Area for Birds (in 1987, under European Directive 79/409/EEC, currently amended by Directive 2009/147/EC), and its designation as a Site of Community Importance (in 1997, under the HD). The Tablas de Daimiel was the natural overflow area of several groundwater bodies (West Mancha I and II aquifers, and the western part of Rus-Valdelobos aquifer). However, since the late 1970s, the Daimiel Tablas have been affected by severe degradation caused by a sharp and rapid decline in groundwater levels, as a result of intensive exploitation of groundwater for irrigation. The result is that the hydrological functioning of the system has been profoundly altered, so that from the early 1980s, this aquatic ecosystem stopped working as an area of natural groundwater discharge. Patterns of wetland flooding, which were originally stable, have become unstable, with a long period of desiccation that greatly modified the flora and fauna of the National Park. At present, this wetland depends on artificial inputs of water (such as water transfers from the Tagus-Segura aqueduct, and pumping), and exhibits physical and chemical characteristics that differ greatly from its natural state.
The degradation of the conservation status of this important Spanish wetland has caused deep international concern, resulting in the opening of infringement proceedings by the European Commission against Spain for its breach of the Birds and Habitat Directives. Júdez et al. (2003) have studied the economic valuation of the Tablas de Daimiel wetland ecosystem, using the contingent valuation method for recreational uses. This has provided data on the public's willingness to pay through a simple dichotomous choice survey, conducted through direct interviews. This format implies that the interviewer asks the respondent if s/he is willing to pay a certain price, chosen at random from a predefined set, for the good they want to evaluate. The answers yes or no allow for an estimation of the probability distribution of the willingness to pay. From this distribution it is possible to estimate a measure of the welfare provided by the good or service being studied.
The total number of surveys conducted by the authors was 433: 200 in the spring of 1996, and 233 in the summer of the same year. Respondents were interviewed after their visit to the park, stating whether or not they were willing to pay a certain amount by answering the following question: "Following your recent visit, would you be willing to pay x euros as an entrance fee to the Tablas de Daimiel National Park?" The price was randomly drawn from the following options: C0.60, 1.20, 1.80, 2.40, 3.60, 6.01 and 12.02. Additionally, the survey included some other classic items such as the socio-economic characterization of the respondents, their reasons for visiting the park and views on certain aspects of the visit.
An estimated value of C5.67 per visit was obtained. Since the annual average of visitors to the Park for the period 1992-1996 was 86 270 people, the annual average value of the recreational use was estimated to be C489 224. Taking the area of the National Park as 1928 ha, the estimated value of a hectare for recreational use is C253.75 per year, with a range that varies between C279.31 and 228.10 ha -1 year -1 .
This value of C5.67 per visit per year is comparable to those estimated in other studies conducted in Spain on the recreational value of natural areas. However, according to some authors (Brower et al. 1997) , the value of the different functions of wetlands in the USA is higher (almost double) than that obtained in Europe.
It must be borne in mind that the application of other methods of economic valuation of wetlands to estimate the recreational use of Las Tablas de Daimiel, may lead to different results. However, this does not mean that the recreational value obtained by the method of contingent valuation and dichotomous choice format is incorrect.
CONCLUDING REMARKS
Conceptual confusion
When the concepts of functions, goods and services, are integrated, the relationships between them and their conceptualization are unclear. It is important to mention two additional related concepts: attributes and products, which are confusing and in some cases, ambiguous terms. Therefore, it is necessary, to correctly define them and the differences between them. The results of this study based on inland wetlands show that functioning relationships, goods and services are distinct not only between the different types of wetlands, but also with regard to the spatio-temporal conditions of each wetland.
Economic valuation of wetlands
Today, research in Spain on economic valuation of wetlands is very limited, partial and carried out with different methodologies, making it impossible to establish comparisons that are always useful in decision-making processes.
Types of lake
Lake types established by the 2008 HPI provide information associated with the lithology, morphology and characteristics of the water filling the basin of the wetland (alkalinity and conductivity). That is, it only applies once one knows the functioning of wetlands (particularly as regards the source of water: either predominantly surface water or groundwater, or even mixed inputs). There is still much work to be done in the hydrological study of the functioning of Spanish wetlands that will lay the groundwork for identifying the processes, functions, goods and services that they provide to society.
Services of wetlands
Biotic and abiotic interactions are affected by changes in the quality and quantity of water that constitutes the backbone of the dynamics of the wetland. This means changes in the biotic (decrease in the richness and diversity of species, etc.) and abiotic (water contaminants, hydrological and morphological conditions) characteristics of the wetland.
The common philosophy underlying the WFD and HD makes it useful to develop a systematic classification of types of lake in the WFD, and types of habitat related to the wetlands HD in the National Wetlands Inventory, and correlate these results with the functions, goods and services that these ecosystems provide.
It would be desirable to systematize what must be evaluated economically in order to provide useful information for management and for future comparative studies.
Some wetlands respond today to a typology that differs greatly from their natural or original characterization. For example, the Tablas de Daimiel used to be a groundwater-dependent wetland, and has become a raft of aquifer recharge, which requires artificial strategies (transfer of water from other basin, water pumps from the aquifer itself) to maintain the ecosystem, albeit in a poor state of preservation. Thus, it will not recover its original function until the aquifer that was the natural supplier of water is also recovered.
At present, it is essential for Spain to lay the foundations of knowledge of wetland functions, which will subsequently provide the basis for rational management of their goods and services. The latter are products of the ecological integrity of a wetland. This identification of functions, goods and services must be addressed not only to the wetlands that will be considered as lake-like water bodies in the future river basin management plans, but also for all the wetlands that are included in the National Wetlands Inventory.
Finally, it is interesting to point out an additional issue that has not been tackled in this paper, but that will be very important to carry out in the future: the mapping of the services provided by wetlands. Thus priorities for conservation and management could be established in order to increase social awareness of the value of wetlands and to improve the integrated management. Indeed, these are fields of major socioeconomic and environmental importance. However, given the limitations on the knowledge of Spanish wetlands, one cannot currently provide a mapping of these features.
